e e T T TR ST i

This dissertation has been -
microfilmed exactly as received 68~17,486

PURDY, Joseph Donald, 1937~
ASSOCIATIVE LEARNING RATES OF SECOND-,
FOURTH-, AND SIXTH~-GRADE INDIAN AND
WHITE CHILDREN USING A PAIRED-ASSOCIATE
LEARNING TASK,

The University of Oklahoma, Ph.D., 1968
Education, psychology

University Microfilms, Inc., Ann Arbor, Michigan




THE UNIVERSITY OF OKLAHOMA

GRADUATE COLLEGE

ASSOCIATIVE LEARNING RATES OF SECOND-, FOURTH-,
AND SIXTH-GRADE INDIAN AND WHITE CHILDREN

USING A PATRED-ASSOCIATE LEARNING TASK

-

A DISSERTATION
SUBMITTED TO THE GRADUATE FACULTY
in partial fulfillment of the requirements for the

degree of

DOCTOR OF PHILOSOPHY

BY
JOSEPH DONALD PURDY

Norman, Oklahoma

1968—



ASSOCIATIVE LEARNING RATES OF SECOND-, FOURTH-,
AND SIXTH-GRADE INDIAN AND WHITE CHILDREN

USING A PAIRED-ASSOCIATE LEARNING TASK

APPROVED BY

o A

. =)
S il [l /m.éd,u

DISSERTATION COMMITTEE



ACKNOWLEDGMENTS

The writer can in no way begin to express his
appreciation to his major professor, Dr. P. T. Teska,
whose kindly patience, thoughtful understanding, and
wise council guided this writer through many critical
periods. Without him, this writer would never have had
an opportunity to write a dissertation.

Gratitude is also extended to the committee
members, Dr. Robert L. Curry, Dr. Lloyd P. Williams,
and Dr., Mary C. Petty for their help, time, and inspira-
tion, whenever needed.

The writer would also like to thank the many
school administrators and teachers who cooperated in the
provision of subjects for this study. A special note of
thanks is reserved for Mr. Richard Fitzgeré&é and his
staff at Seneca Indian School, Wyandotte, Oklahoma, for
their help in obtaining the test scores on the Indian
subjects.

Deep appreciation and gratitude are extended to
Miss Darla Willoughby, Miss Patricia Rattliff, Miss
Cynthia Weil, Mr. Harry Fullwood and Mr. Patrick Douthitt,
who contributed considerable time and skill in testing the

iii



subjects.

A note of thanks is owed to Miss Melody Kerr,
Miss Sandra Bennet, Miss Ann Smith, Miss Pamala Taylor,
Miss Sherri Spector énd Mr. Leon Evans, who helped with

the grading of the many Otis Quick-Scoring Mental Ability

Tests.

Finally, the author would like to thank Dr.- Ruth
S. Purdy for umnselfishly providing a constant source of
funds with which the author was able to meet his financial

obligations the past three years.

iv




LIST OF
Chapter

I.

IT.

III.

Iv.

TABLE OF CONTENTS

TABLE s * - L ] L - L] L d - e L] L] L]

INTRODUCTION AND PROBLEM . . . . .

Studies Reporting the Intelligence
of Indians . . . « « ¢ & o o+ o o
Research Related to the Learning
Abilities of Other Culture Groups
Intelligence and Learning . . . . .
Purpose of the Study . . « . «+ « . .
Background of Theory: Environment
and Intelligence . . o o « o « .
Statement of the Problem . . . - . .
Hypotheses . « « « ¢ ¢ ¢« o ¢« o o « &

METHOD 3 - . . . [ . - o

The Subjects . « « « « « ¢ o =
The Test Instrument s e o s 2 s e
The Examiners e o e s o o o o @
Procedure . . .« ¢ ¢ ¢ o o o o o
RESULTS =« o« o « « o o @

Experimental Hypotheses Concerning
Trials ® - - - . [ 3 L] [ ] - L2 - L] L] -

Experimental Hypotheses Concerning
Errors . « « o ¢ o o o o o o o o o

Learning Characteristics of Second-,
Fourth-, and Sixth-Grade Subjects
DISCUSSION . . « « o « o o« o =
Conclusion8 . . o « « « o o o o
SUMMARY . . ¢ ¢ o o o o o o =

Implications for Further Research .

v

Page

vii

(elio=Ro) R \v}

20
21

23
23
24
26
26

29

30
32
34
38
Ly
48
51




Page

REFERENCES . . . . . - . L] . . . L] - - . - . L] . e * 5 3

APPENDIX - . . - ] . - - . ) - . - . - . . - - . - L] . 5 7

vi



LIST OF TABLES'

Table Page

lc Total Trials, _F--Test and "'Test . . . . . . . . 31

X
hd

2. Total Errors, F-Test and t-Test . . . . . . . . 33

3. The Completion of the Learning Task
to Number of Trials . . . . . . . .

4, Learning Trends of Second-, Fourth-,
and Sixth-Grade Subjects, Using a
16-Picture Paired-Associate
----- Learning Task . . « . . s « o o o« &

vii



ASSOCIATIVE LEARNING RATES OF SECOND-, FOURTH-,
AND SIXTH-GRADE INDIAN AND WHITE CHILDREN

USING A PATIRED-ASSOCIATE LEARNING TASK
CHAPTER I
INTRODUCTION AND PROBLEM

The American Indians are certainly one of the most
neglected cultural groups in the United States. There are
several reasons for this neglect. First, the Indians have
not migrated in great numbers to the large metropolitan
areas of the United States as have the Chinese and Negroes;
rather, they have been content to stay on their reservations
or in small towns or rural areas. Second, since they have
not migrated to the larger cities, they have offered little
threat to the white man's jobs and homes. Third, the
American Indian has retained many of his tribal ties and is
governed by elected chiefs, who hold powerful influence
over their tribal members. Finally, because they live in
small towns and rural areas of the United States, they are
not easily accessible to those who would study cultural
minority groups.

For these reasons, few studies in the. past

1



2
half-century have been attempted that Seek-fo discover the
intelligence, personaiity characteristics, ér need-motiva-
tion constructs that ére peculiér to the.American Indian.
One area in particular has not #een investigated: the

learning abilities of Indian chkildren.

Studies Reporting the Intelligence of Indians

Studies that have beén reported which are akin to
studies of the ability of Indian children to learn are
those investigating the intélligence of Indian .children.
Rowe (1914), in a study of 268 Indian children and 547
white children who were tes£ed on the 1908 and 1914 Binet-

Simon Intelligence tests, conclﬁded that the "Indians are

everywhere inferior to the whites.'" It appeared to Rowe,
"that the only satisfactory%explanation of their inferiority
in terms of the tests is tojbe found in an inferjority of
native ability." His reasoning for this conclusion was

‘that he could find no diffe;ences bétween the white and
Indian children that coul& "be explained by hygienic,

social (or) educational" qpporfunities.

| Hunter and Sommermier (1922) administered the 1919

edition of the Otis Group Intelligence Test to 715 Indians

ranging in age from 11 to 25; most of the subjects were
between 14 and 18 years of age. They were attending school
at the Haskell Indian Institute, Léwrence,,Kansas. The IQ

scores obtained by the Indians on the Otis Intelligence
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Test ranged from 1 to 169, with the median at 82.64. The
median IQ score for a group of 1366 l5-year-old whites on
the same test was 122.58, a difference of about 40 points.

The National Intelligehce Tests, Scale A, Form 1,

was administered by Garth, et al. (1925) to 1050 Indian
children in the Federal Indian Schools at Chilocco, Okla-
homa, and at Albugquerque, Santa Fe, and Shiprock, New
Mexico, in an attempt to discover the approximate intel-
ligence of Indian Children in the United States. They
found that the median IQ score was 68.6 as measured by the

National Intelligence Test, and that IQ scores increased

with education and age. An interesting finding that is
related to this present study is that although Garth and
his associates tested 275 fourth- and 296 sixth-grade
subjects, they discovered only eight children in the fourth
grade and 18 children in the sixth grade who obtained an
IQ score above 90.

In an attempt to offer possible explanations for
the lower scores of Indian students on mental tests,
Fitzgerald and Ludeman (1926) administered the National

Intelligence Tests to 41 Indian students and the Terman

Group Test of Mental Ability to 15 others at the Saint

Mary's Mission School, Springfield, South Dakota. The

Otig Group Intelligence Scale was administered to 42 white

high-school students at the Santee Normal Training School,

Santee, Nebraska. Both groups of students were between
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the ages of 10 and 25 years. The median IQ score of the
Indians was 87.5, which was slightly inferior to the
median score of the whites. The investigators attributed
the lower IQ scores of the Indians to differences in
environmental backgrounds rather than to a lack of innate
ability.

Dennis (1942) administered the Goodenough Draw-a-

Man Test to 77 Hopi Indian boys and 75 Hopi Indian girls,
six to ten years in age. He found that the girls' average
IQ score was 99.5, the boys', 116.6. The group as a whole
averaged 108.3, with a range of 64 to 185. He concluded
that the reason the boys scored higher than did the girls
was that graphic art is traditionally a masculine interest

in Hopi culture.

Russell (1943) administered the Goodenough Draw-a-

Man Test to 41 Zuni Indian children (mean chronblogical

age, 8.03 ¥ 1.80) attending the Federal Indian School at
Nutri, New Mexico. The mean IQ score for the 14 male
subjects was 104.50 : 15.13, and for the 27 female subjects,

¥ 17.72. The range was from 75 to 150. The quanti-

105.61
tative results indicated no inferiority of the Zuni subjects

as compared to the Goodenough Draw-a-Man Test standardized

norms.

Havighurst and Hilkevitch (1944) administered the

Grace Author Point Performance Scale to 800 six- to fifteen-

year-old reservation Indian children from six Indian tribes
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in the West and Southwest: Sioux, Navaho, Papago, Hopi,
Zuni, and Zia. The results of their study indicated that
Indian children do about as well as do white children on
this performance test of intelligence.

In every study it was found that Indian children
and adolescents score below the national norms of various
intelligence tests which require verbal abilities, such as

the Binet-Simon, the Otis, the National, and the Terman;

but on tests which require performance abilities, such as

thé Goodenough and the Grace Author, the Indian children's

IQ scores are equal to, or better than, the standardized
national norms.

Except for the study by Kuipers (1946), who
developed an intelligence test for Indians, all of the
intelligence tests which have been administered to the
Indians have been standardized by using, for the most part,
white cultural groups. Also, these tests, even the so-
called performance tests, require the subjects either to
read or to listen to ?erbal directions. If, for any rea-
son, the subjects taking the tests have not had an oppor-
tunity to attend school regularly or if the schools and
teachers have been of dubious quality, then quite naturally
the subjects, because of lack of contact with formal learn-
ing environments, probably will do poorly on those tests

that require verbal experience.



Research Related to the Learning Abilities
of Other Culture Groups

In addition to the studies of Indians, many stu-
dies of various culture groups have indicated that children
who score low in verbal abilities do so because of deprived
cultural baﬁkgrounds and insufficient acculturation, rather
than because of inadequate intelligence.

For example, in a study of English canal boat
children who led a nomadic life in an impoverished, non-
intellectual environment, Gaw (1925) found that the Binet
tests correlated .58 with educational level, but that a
performance test correlated only .26. Mpreover, the
performance IQ scores were about ten points higher than
were the verbal IQ scores. From this study, Gaw concluded
that those who have had contact with formal learning en-
vironments have a greater chance of scoring higher on
Binet type items than do those who have had little contact
with formal learning environments.

Furthermore, Thurstone (1935), who formulated
Muitiple-Factor Theories, found that people can have high
mental ability, all tasks considered, without having
exceptional verbal ability. This finding lends strength
to Cronbach's (1960) argument. Cronbach maintains that
since the great majority of intelligence test items require

the ability to use and understand words, children who have
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had poor schooling will do badly on tests such as these.
He concludes that the reason for their relatively poor
performance on intelligence tests is a lack of verbal
ability rather than a lack of innate ability.

Davis (1951) concludes that mental tests which
depend upon past schooling and school-related behavior
tend to favor children who come from homes in which the
parents are in professional, skilled, and white-collar
cuitural groups becaﬁse such families value education as
a means of maintaining a more desirable place in society.
In other words, children who come from unskilled and semi-
skilled cultural groups do not place as much emphasis on
education; therefore, these children score relatively
poorly on mental tests, not because they suffer froﬁ a
lack of reasoning or mental ability, but rather, because
.they suffer from the way the tests are constructed around
school-related abilities.

This idea is further supported by Fahmy (1954) in
a study of a primitive fribe living in the deserts of
Egypt. Fahmy concludes that on most performance tests of
intelligence, the children of this tribe scored considerably
below the European average norms for children of the same
age. However, on a test that called for assembly of colored
mosaics (similar to block design) these children averaged
slightly above the European norms. The reason given for

their achieving this higher score was the influence of
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color in the ceremonies of this culture, which, it was _
thought, gave the people experience in developing designs
and patterns.

These stﬁdies have suggested that lower a&erage
intelligence scores among cultural minority groups are
caused by cultural mores and attitudes, by insufficient
contact with schools, and by the way tests have been
constructed and standardized, rather than from deficien-

cies in intelligence and learning abilities.

Intelligence and Learning

Intelligence has been defined as the ability +to
learn (English and English, 1958) and, as has been sug-
gested, may be affected by environmental and cultural
factors. McGeoch (1942) has defined learning as the im-
provement in performance resulting from repetitive practice
in response to stimuli held constant throughout the learning
period. He points out that the learning process involves
changes in the rate, amount, and mode of acquisition.

When an individual learns, he is usually able to do
something that heretofore he had been unable to do, and
his learning is reflected in fundamental behavior changes.
For example, an individual will probably learn to read and
also, depending on the sex of the person, might learn to
throw a baseball or to make a dress. The point is that an

infant is not born with these abilities. Rather they must
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be acquired or learned. The capacity or potentiality for
acquiring or learning these abilities, as Anastasi (1958)
discusses, is dependent upon the innate intelligence of
each individual child, and this intelligence is modified
by the individual's interactioﬁ with his environment.

Since the learning capacity of an individual de-
pends a great deal upon his intelligence, the learning
process is a vital component in determining whether one
cultural group, white children, may have higher native
intelligence than another cultural group, Indian children.

Therefore, one possible way to eliminate many of
the cultural problems inherent in the tests and simultan-

eously to investigate intellectual ability of a cultural

minority group, Indian children, is to give them a simple

learning task.

Purpose of the Study

Thus, the purpose of this study is to ascertain
whether rural In&ian children-~a cultural minority group--
can learn a l1l6-picture paired-associate learning task with
fewer trials or with fewer errors than can lower-to middle-
class urban white children, matched with the Indian children
as to sex, grade level, and IQ scores. If the assumption
be true that the IQ tests now most widely used--the Otis,
the Binet, the Wechslér, and others--have been constructed

and standardized in such a way as to favor the child with
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verbal fluency and the child whose family background would
develop a positive attitude towards contact with school and
towards learning verbal skills, then to the degree that
intelligence is defined as the ébility to learn, the cul-
tural minority group should prove to have greater intellec-
tive capacity than their IQ scores indicate. If the Indian
children learn the task with fewer trials or fewer errors’
than do their white counterparts, conclusions can be drawn
that environment, background, culture, and attitudes tﬁwards
learning play important roles in affecting IQ scores; and,

therefore, that an IQ score may not reflect accurately the

actual innate intelligence of the cultural minority, Indian

children.

Background of Theory--Environment and Intelligence

Intelligence is usually measured by what a child
knows or what kinds of problems he can solve. The degree
to which a child has the opportunity to interact with his
environment and the capacity of his mind to assimilate and
understand his experiences in this environment determine
what IQ score he will obtain on a mental test.

Piaget (1936), for example, maintains that feedback
is very important. He argues that the more new things an
infant has seen and heard, the more new things he is inter-

ested in seeing and hearing. Furthermore, he maintains

that the more variation in reality he has coped with, within
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reason, the greater is his capacity for coping.

McCandless (1952) also found that intelligence--
that is,_intélligence as it can be measured--reflects the
amount of material available for learning, which appears
to lend support to'?iaget's.observations.

Clark and Clark (1953) concluded from their study
of 100 adolescent and adult mental defectives who were

tested on the Wechsler Test (Form 1) that a deprived home

environment can retard mental ability for many years.
However, they also found that after the subjects are re-
moved from such conditions this retardation begins to
fade and IQ increments occur, often at ages when mental
growth is commonly assumed to have ceased.

Bayley (1955) in her review of the data from the

Berkeley Growth Studies reported that "it is now well

established that we cannot predict later intelligence
from the scores on tégts made in infancy." The reasons
she gave for the unreiiability of these infant IQ scores
were that there are too many factors that alter intelli-
gence, such as "emotional climate, cultural milieu, en-
vironmental deprivation ... and developmental changgs in
the nature and composition of the behaviors tested ...."
Some investigators have characterized the lower-
class child from deprived environmehts as weak in con-
ceptual ability (Siller, 1957), arithmetic concepts

(Montague, 1964), and perceptual ability (Deutsch, 1967).
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Pasamanick and Knoblock (1958) found that deprived popula-
tions had more psychomotor and behavioral disorders and
greater reading disability than did middle to high economic
populations. These findings, which are based upon a study
of the relationship between income level, health status,
and school adjustment, suggest a continuum of '"reproductive
errorsg'". '"Reproductive error" or developmental defect has
a tendency to occur in direct relationship to the population
for which medical, nutritional, and child care are the
poorest. It was also discovered that "reproductive error"
haz a tendency to occur least in a population where such
care is readily available. This "reproductive error" formu-
lation, when applied to the question of social class, ﬁultur-
al, or racial differences in intellective level, has led to
the general conclusion that such IQ score differences are a
result of environmental deprivation rather than of inherited
" limited potent}al. |

Berstein (1960) emphasizes that in lower-class
families language is used in a convergent or restrictive
fashion rather than in a divergent, elaborative fashion.
He explains that in lower~class families an expletive or an
imperative or a partial sentence frequently replaces a com-
Plete sentence or an explanation. Thus, these children do
not get the feedback they need to develop verbal‘abilities.

Osborn (1960) made a longitudinal study of mental

growth differences between whites and Negroes. He found,
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after giving the California Achievement and Mental Maturity

tests'to 815 white children and 446 Negro children in 1954,
1956, and 1958, that Negroes had lower IQ scores than did
whites, and that reading and arithmetic achievement differ-
ences increased progressively from sixth to tenth grade.
He reasoned that the cause for the differences was poor
early environment and limited educatiohal opportunities.

| Munn (1962) suggests that individuals with identical
brains at birth would probably attain different levels of
intelligence if subjected to widely different educationgl
environments--that is, if one were reared in an enriched and
the other in an impoverished intellectual climate.

Klineberg (1963), in a definitive review of the
problem of lower IQ scores among culturally and environmen-
tally deprived groups, found no scientifically acceptable
evidence for the assumption that cultural groups differ in
inherited mental ability.

Deutsch and Brown (1964), in a study similar to
that of Pasamanick and Knoblock (1958), administered the

Lorge-Thorndike, Level I, Primary Battery for first graders

and Level III for fifth graders (essentially non-verbal
tests) to 543 urban white and Negro school children
stratified by race, grade level (first and fifth grades),
and social class as measured by the Institute for Develop-
mental Studies, Department of Psychiatry, New York Medical

College Socio-economic Strata Scale (SES). They found
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that as age and grade increased for both white and Negro
children, there was a greater increase in intelligence
test scores for the white group than for the Negroes.
They also discovered that a linear relationship exists
between SES and performance level for both white and
Negro children. These findings, they concluded, appeared
to lend support to the '"cumulative deficit hypothesis."
That is, as the age and grade of the Negro child increases,
his participation in the cultural mainstream decreases,
which also probably causes a decrease in intelligence test
performance. That is not to say that the intélligence
does not increase, but rather that intelligence tests as
they are constructed do not measure the increase. An
examination of the items in intelligence tests such as the

Stanford-Binet Intelligence Scale and the Otis Quick-

Scoring Mental Ability Test shows that as the child grows
older, the questions that are asked him require an increds-
ing amount of verbal ability to answer.

A core sample of 292 children and an extended
bopulation of about 2500 children of various racial and
social class groupings were investigated and tested by
Deutsch (1967). He constructed a "Deprivation Index"
from a study of a collection of items from a questionnaire
which was administered to a parent--usually the mother--
of each of the children in the samples of a large-scale,

cross-~sectional study, the Verbal Survey. The samples for
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this study were selected from populations of middle-class
and lower-class, Negro and white, first- and fifth-grade
children. The questionnaire included a number of items
relating to aspects of family life, parents' aspirations

for children, and the like. From this Verbal Survey,

Deutsch found strong evidence to support the assumption
that it is the active verbal engagement of people who sur-
round the child that is the operative influence in the
child's language development.

Furthermore, any individual child's performance on
an intelligence test item will doubtless be affected also
by whether the item happens to sample a particular exper-
ience with which the subject has come in contact. If a
test is so constructed that there are a large number of
items, then it would be expected that some of these dis-
crepancies would average out, so long as the nature of the
items is not systematically biased against a particular
child. However, if a particular group of children has
certain kinds of experiences more fregquently than does
another group and if the test items are standardized on
the kind of material with which only one group is familiar,
then systematic group differences in intelligence test
scores would be expected. Thus, a child's IQ score on a
.mental test is affected not only by the innate intelligence'/

of the individual--that is, the intelligence that the child

inherits from his parents, as has been suggested--but also
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by forces external to the child, such as social, economic,
and environmental forces, as well as test standardizations.

There is, moreover, another very important factor
inherent in any structured learning task: the attitude
the individual has towards his ability to learn. Many
factors influence the development of attitudes which a
child holds towards himself. Primary among these is the
esteem which he senses on the pgrt of his peers and of
adults who are significant to him, such as his parents,
his other relatives and friends, and his teachers. In the
school situation, if the child can demonstrate that he
knows what the teacher expects him to know, he.senses the
teacher's approval, his confidence in his ability is rein-
forced, and he develops a favorable attitude towards his
ability to learn.

Much of the learning that occurs in school is pre-
dicated on prior learning. For example, teachers usually
assume that the kindergarten or first-grade child who is
not mentally defective will know both his first and last
names, his home address, the name of his school, and the
city in which he lives, and that he will have some rudi-
mentary understanding of number, name, and distance rela-
tionships. However, educational processes frequently
proceed on assumptions derived from experiences with the
middle-class child, who has usually had an opportunity to

learn many of these rudimentary relationships. Many
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problems in education. arise from the fact that most of the
individuals from deprived environments have not had the
opportunity to learn these relationships.

Not only is the éhild from certain cultural minority
groups handicapped by a lack of inforﬁation about his family
and home; frequently, the child has grown up in an environ-
ment in which there has been little opportunity for him to
verbalize his thoughts.and feelings as well. For instance,
in the typical life of the Indian family, conversation
between adults and children is not encouraged,; and the
adults frequently speak the tribal language much more
fluently than they speak English. It has often been noted
that Indian school children are mﬁch less prone to verbalize
with their teachers or with any othér adults than are white
children. ’

Another restricting influence on many cultural
minority groups is the lack of variety of experiences to
which the child has been exposed. Not only have many of
these children never held a conversation with an adult;
many of them have never been outside their own neighbor-
hoods; their homes may contain no books or magazines, pen-
cils or pens, televisions or toys, clocks or watches, and
very little space in which each person may move about.

They may have had little experience with an adult in the
home who goes regularly to a job or who buys any variety

of groceries or prepares meals at which the family sits
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together. The children may spend many hours simply stand-
ing, sitting, or lying around, or doing ménial éﬁd uninspir-
ing kinds of work for which they receive little or no reward.

This background of extremely limited'variety of
experiences may well be largely the cause of negative atti-
tudes towards learning. Not only has the child been accus-
tomed to spending his time in passive inaction and inatten-
tion to his surroundings, but aléo this lack of variety does
‘'not allow him to'build up a core of gaéic information to
which he can relate new information and knowledge. In Maﬁy
of the studies already cited, the authors concluded that the
reasons for lower scores on menégl tests by culturally
deprived groups were directly rélated to insufficient accul-
turation into the cultural mainstream.

Thus, because of a deprivation of variety.of early
experiences, the child from the deprived environment does
not acquire the basic knowledge vital to success in school.
Negative attitudes towards learning are fostered through
the frustrations inherent in not understanding, not succeed-
ing, and not being stimulated in the school; in fact,
because he is regulated by it, school creates a basis for
further development of low evaluations of his individual
worth and of negative attitudes towards school and towards
his ability to learn. That is, he "knows" from multiple
experiences that he '"cannot learn," and when faced with a

learning task, he approaches it apathetically and gives up
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easily, seldom pursuing more than one avenue towards a
solufion to the learning task, confident that he cannot
accomplish the task.

In the non-deprived environment, these same factors
--that is, the environmental background and the variety of
experiences available-to the individual in the environment
--quite often foster positive attitudes towards school and
the learning experiences inherent in the school climate.

In this environment, as Davis (1951) suggests, education
becomes a means of maintaining or acquiring a more desirable
place in society. Learning is encouraged at home and praise
is given for success. Thus, the individual develops a high
evaluation of his individual worth, positive attitudes
towards school and towards his ability to learn, and when
faced with a learning task, he attacks it with vigor and
confidenée fhat he will accomplish the task.

The point is, the attitude towards any learning
experience may be affected by the environment: the very
factors that enabie the individual from a non-deprived
environment to score high on a test of inteiléctive capacity
probably also will enable him to score high on any kind of
test requiring use of the intellect; the opposite effect

probably occurs for the individual from the deprived envir-

onment.
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Statement of the Problem

The studies cited herein show fhap individuals
from deprived cultural ;nd ehvironmental groups often fail
to do as well on mental tests as do those who are in the
cultural mainstream. The basic reasons given for‘these
lowerAintelligence scores are that these individuals from
deprived envirbnmenfs do'not have the background, the
variety of experiences, or the positive attitudes necessary
to do well on these.mental tests.

The problem in this study, therefore, is to detef—
mine whether, in a controlled experiment, Indian children
from a rural, deprived environment will learn a 16-picture
paired-associate learning task with the same number of
trials or the same number of errors as will a group of
white children from a low to middle socio-economic urban

background, when the groups are matched for sex, grade,

and iQ scores from the Otis Quick-Scoring Mental Ability

Test.

If the Indian children, in learning the task,
require fewer trials, or if they make fewer errors, the
reason may be that the Indian children are more intelligent
than their IQ scores show. That is, in order to do as well
on a mental test as the white children do, the Indian
children probably must have a greater innate intellective

capacity. Using white subjects from a low- to middle-class
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socio-economic area reduces the differences in background

and experiences.

Hypotheses

It was hypothesized that Indian children from a

rural, deprived environment will learn a 16-picture paired-

associate learning task with the same number of trials or

the same number oi errors as will a group of white children

from a low to middle socio-economic urban background, when

the groups are matched for sex, grade, and IQ scores from

the Otis Quick~Scoring Mental Ability Test. The following

null hypothegses were tested for statistical significance:

1.
ence in the
and whites.

2.
ence in the
and whites.

3T
ence in the
and whites.

lg.
ence in the
and whites.

5.

ence in the

There is no statistically significant differ-

number of trials between second-grade Indians

There is no statistically significant differ-

number of trials between fourth-grade Indians

There is no statistically significant differ-

number of trials between sixth-grade Indians

There is no statistically significant differ-

number of errors between second-grade Indians

There is no gtatistically significant differ-

number of errors between fourth-grade Indians



22
and whites.

6. There is no statistically significant differ-
ence in the number of errors hetween sixth-grade Indians
and whites., |

The level of statistical significance required to
support the trial hypotheses and the F-Test was set at

P < -05.



CHAPTER II

METHOD

The Subjects

The subjects in this study were 216 boys and girls
in the second, fourth, and sixth grades, randomly selected
from school districts in central and northeastern Oklahoma.
The white children were selected from low- to middle-class
income families in Shawnee, Oklahoma. The Indian children,
in order to ébtain a representative sample of rural Ihdians
and to fill the prescribed sample quota, were selected from
the Seneca Federal Indian School at Wyandotte, Oklahoma,
the Oaks Public School District in daks, Oklahoma, thé
Kansas Public School District in Kansas, Oklahoma, and the
East Public School in Anadarko, Oklahoma.

The criterion used to obtain the Indian samplelwas
based on the policy of the Bureau of Indian Affairs at
Muskogee, Oklahoma. They consider a person an Indian who
has one~quarter Indian blood or more. In this study, how-
ever, only four children were used with this degree of
Indian blood.

There were 72 subjects at each grade level, 36

23
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Indian children and 36 white children. All subjects at
each grade ievel ranged from 90 to 110 in IQ scores as

measured by the Otis Quick-Scoring Menfal Ability Test.

The Otis Alpha, Form A, was used for the second grades,

while the Otis Beta, Form B, was used for the fourth and

4

sixth grades. The average chronological age %n months for
each grade level was as follows: second-grade Indians,
91.4; second-grade whites, 91.7; fourth-grade Indians,
119.2; fourth-grade whites, 121.3; sixth-grade Indians,
143.0; and sixth-grade whites, 142.2. The subjects, except
for equating of sex, were r;ndomly selected within each of
the experimental groups by first identifying those children
who scored between 90 and 110 on the Otis Test, then placing
the names of these subjects in a container andﬂgpgwing from.
the container the required number of éubjects‘needed for

the study.

The Test Instrument

The test materials were the same in format, except
for the number of stimulus and response cards, as used by
Hiner (1962). The materials consisted of two booklets, each
containing, in addition to the sample, 16 five-by-eight-inch
white cardboard cards in a small spiral notebook. Booklet
One, the stimulus set, contained one pair of outline pic-
tures of common objects as follows: skaté—ring (sample),

bread-clock, tree-shoe, kite-fish, coat-sun, duck-saw,
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bird-lamp, hat-cup, comb-drum, leaf-house,; chair-dress,
box-pig, car-fork, tent-brush, glass-dog, frog-broom, and
cat-bed, in that order.. .Booklet Two contained only the
first picture of the stimulus set.

In her investigation, Hiner used a l2-pair list
but was unable to find any statistically significant dif-
ferences in the ability of retarded, normal, and bright
children to learn the 12-pair list. Therefore, a 16-pair
list was used in this study. This list was found by Welsh
(1967) to be somewhat more difficult to learn as evidenced
by the fact that bright children required statistically
significantly fewer trials (at the .01 level) to learn the
list than did retarded children.

Since the 16-pair list, as shown by Welsh, is some-
what more difficult to learn, it was used in this study in
order to show greater discrimination among the grade levels
and between the two cultural groups, as it did among the
intelligence groupings in the study by Welsh. Also, in a
small pilot study done by this author, the results indicated
that the average time taken by the second graders to learn
the 16-pair list appeared to be the maximum time that the
second-grade subjects could concentrate before fatigue and
boredom became evident, even though the pictures in the
learning task in this study were found by Hiner and Welsh,
after extensive testing, to be pictures that were easily

and instantly recognized by kindergarten children.
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An individual record sheet was used for each sub-
ject, on which was recorded the name of the subject, the
school, the grade level, and the name of the examiner.
The sheet also contained columns for the scoring of each
response made, the total number of trials required to
learn the task, and the total number of errors made by the

subject while learning the task.

The Examiners

This author and five graduate and senior students
(three maleé and three females in all) in the Special Edu-
cation Department at the University of Oklahoma, who had
had experience in administering tests and working with
children, served as the examiners. Each examiner tested

an equal number of subjects.
Procedure

The subjects were selected by first giving the

Otis Quick-Scoring Mental Ability Test to each grade level.

Those children who obtained an IQ score between 90 and 110,
as measured by the Otis, were then randomly selected, as
previously explained, to be given the l6-picture paired-
associate learning task.

Each subject was tested individually in a room,
usually the school auditorium or library, which was as

isolated as possible from ongoing school activities. The
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subject was. asked to sit to the left of and at ‘a right
angle to the examiner, who sat at the end of a table or
desk.

The following instructions were given to each
subject:

Here are a number of cards. (The examiner

opens Booklet One.) Each card in this set has

two pictures on it. (The examiner shows the

subject the sample pair.) Look at both pictures

carefully and try to remember which two pictures

go together. (The examiner then closes Booklet

One and shows the subject Booklet Two.) Then

I will show you another set of cards like these,

with only the first picture showing. (The

examiner shows the sample card.) I want you to

tell me which picture went with this picture.

(The examiner pauses for the answer before he

gives further instructions.) So, as you see the

two pictures together, try to remember which two

pictures went together. Do you understand what

you are supposed to do?
If the subject failed to answer the sample card correctly,
the examiner restated the appropriate instructions, repeat-
ing the example until the examiner was satisfied the sub-
ject understood the nature of the task.

Then the paired pictures were presented singly to
each subject at the rate of one every three seconds.
Following this presentation, Booklet Two was opened and
the first picture of each pair was presented singly at the
rate of one every five seconds. The examiner scored each
oral response made by the subject. For each correct

response a plus (+) was recorded and for each incorrect

response a zero (0) was recorded. If the subject failed
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to give a response of any kind after five seconds had
elapsed, he or she was given'a'zero. Additiomnal trials
were then administered until the subject reached the
learning criterion of two successive, correct repetitions
of the list. Intertrial intervals were ten seconds in
length. Between trials the examiner said:

Now we will look at the pictures again. Try
to remember what two pictures were together.

If the subject questioned the examiner about the test, the
examiner added:

We will keep looking at the pairs of pictures
until you learn all of them.,

Subjects who failed to give even one correct
response on any of the first five trials were considered
as having failed to understand the task and, consequently,
were eliminated from the population sample. Only_ three

subjects, all second-graders, were eliminated for this

reason.



CHAPTER III
RESULTS

Two hundred and sixteen Indian and white children
from central and northeastern Oklahoma in the second,
fourth, and sixth grades were tested to compare the rate
of learning of two different cultural groups, using a 16-
picture paired-associate learning task. All groups of
children ranged in IQ score froﬁ 90 to 110 as measured by

the Otis Group Mental Ability Test, Forms A and gg' There

were 36 subjects in each group, for a total of 72 subjects
in each grade.

F tests for homogeneity of variance (Popham, 1967)
for bofh the trial and the error dependent measures were
tabulated for each grade group to determine whether the
assumption of homogeneity was met. Neither the error
measure nor the trial measure for each grade failed to
meet the éssumption of homogeneity of variance. Since
this assumption was met, a pooled variance t-test (Popham,
1967) was employed in the statistical analysis of the
data to compare mean trials and errors of each grade.

The trials and errors were directly computed from

29
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the subject's performance. A subject was consideféé to have
learned the l6-picture paired-associate learning task when
he was able successfully to repeat the paired associations
twice in succession without making an error. For example,
if the subject successfully repéated the paired-association
..on trials nine and ten, he was given a trial score of nine.
An error was recorded when the subject failed to
give the correct response when shown the stimulus or when
he failed to respond within five seconds after being shown
the stimulus; for example, if the subject was shown a picture
of a tent and responded with the wrong answer, or did not
respond within five seconds, his response or non-response

was recorded as an error.

Experimental Hypotheses Concerning Trials

Table 1 reveals the total number of trials required
by thé Indians and whites in each grade to master the task.
This Table shows that as the age and grade of the children
increase, the total number of trials required to learn the
task decreases.

TheA36 second~grade Indians required a total of
351 trials to learn the task, while the 36 second-grade
whites needed 371 trials to learn the task, for a total

_of 722 trials. Table 1 also shows that the trials of the
second-grade Indians and whites meet the assumption of

homogeneity of variance (F=1.1072, P =.05, not gignificant).
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The first hypothesis stated that there is no sta-
tistically significant difference in the number of trials
between second-grade Indians and whites. As revealed in
Table 1, this hypothesis is supported (1=0.6986, d£=70,

p =.05, not significant).

TABLE 1
TOTAL TRIALS, F-TEST AND t-TEST
(N-36)
Grade Subjects Trials F-Test X-Test
Indians 351
2nd 1.1072 0.6986
Whites 371
Total 722
Indians 257
Ltn 1.3928 0.6906
Whites 270
Total 527
Indians 218
6th 1.5560 2.5232
Whites 266 Significant
Total 484

'Table 1 reveals that the 36 fourth-grade Indians,
in order to learn the task, required 257 trials, while the
36 whites required 270 trials to learn the task, for a
total of 527 trials. Also, Table 1 shows that the trials

of the fourth-grade Indians and whites meet the assumption
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of homogeneity of variance (F=1.3928, p >.05, not signifi-
cant).

The second hypothesis stated that there is no
statistically significant difference in the number of trials
between fourth-grade Indians and whites. ' As .shown in Table
1, this hypothesis is supported (t=0.6906, df=70, p =.05,
not significant).

Table 1 reveals that the 36 sixth-grade Indians
required 218 trials to learn the task, while the 36 sixth-
grade whites required 266 trials to learn the task. Table
1, furthermore, shows that the trials of the sixth-grade
Indians and whites meet the assumption of homogeneity of
v&fiance_(£=1.5560, p= .05, not significant).

The third hypothesis stated that there is no sta-
tigtically significant difference in the number of trials
betyeen sixth~-grade Indians and whites. As revealed in
Table 1, this hypothesis is not supported (t=2.5232, df=

70, p<.05, significant).

Experimental Hypotheses Concerning Errors

Table 2 shows the total number of errors made at
each grade level. This Table shows that as the age and
grade of the subjects increase, the total number of errors
made on the learning task decreases.

The 36 second-grade Indians made a total of 2118

errors before the 1l6-picture paired-associate task was
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learned, while the white subjects made a total of 2160

errors before accomplishing the learning task.

groups made a total of 4278 errors.

Moreover,

Both

Table 2

shows that the assumption of homogeneity of variance

was met (F=1.1476, p =.05, not significant).

TABLE 2
TOTAL ERRORS, F-TEST AND t-TEST

(N-36)

Grade Subjects Errors F-Test t-Test
Indians 2118

2nd 1.1476 0.2036
Whites 2160
Total 4278
Indians 1566

Lth 1.1476 0.2036
Whites 1576
Total 3142
Indians 1233

6th 1.1932 1.6963
Whites 1463
Total 2696

The fourth hypothesis stated that there is no sta-

tistically significant difference in the number of errors

between second-grade Indians and whites.

As indicated by

Table 2, this hypothesis is supported (t=0.2036, df=70,
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p =.05, not significant).

Table 2 reveals that the 36 fourth-grade Indians
made 1566 errors, while the 36 whites made 1576 errors,
for a total of 3142 errors for both groups. The assump-
tion of homogeneity of variance was met (F=1.1476, p > .05,
not significant).

The fifth hypothesis stated that there is no sta-
tictically significant difference in the number of errors
between fourth-grade Indians and whites. As shown by
Table 2, this hypothesis is supported (t=0.2036, df=70,

p =.05, not significant).

Table 2 reveals that the 36 sixth-grade Indians
made 1233 errors, while the 36 sixth-grade whites ﬁade
1463 errors. The total errors for both groups was 2696.
The assumbtion of homogeneity of variance was met (E=1.932,
p = .05, not significant).

The sixth hypothesis stated that there is no sta-
tistically significant difference in the number of errors
between sixth-grade Indians and whites. As shown by Table
2, this hypothesis is supported (t=1.6963, df=70, p = .05,
not significant).

Learning Characteristics of Second-,
Fourth-, and Sixth-Grade Subjects

Certain learning characteristics of each of the

grade groups were examined in order to contribute more



35
explicit information concerning the experimental results.
$he trial measure.was used to illustrate these character-
istics because it apparently afforded a more accurate
measure of learning than did the error scores. Table 3
shows the point oﬁ'the iearning continuum at which the

completion of the learning task occurred for each subject

in each group.

TABLE 3

THE COMPLETION OF THE LEARNING TASK TO NUMBER OF TRIALS

Trial 6th Grade 4th Grade 2nd Grade
Number I* W* I* W * I* W*
1
2
3 1 3 1 1
4 9 2 2 2 1
5 8 4 4 5 - -1 1
6 3 3 9 6 L 1
7 6 6 5 6 2 6
8 3 6 5 3 - 5 6
9 3 5 5 5 7 4
10 3 3 4 3 5 b
11 2 4 3 4 -
12 2 1 2 2
13 1 , 1
14 1 1
15 2 2
16 1 1
17 2 1
18 2
19
20
Mean 6.0 7.4 7.1 7.5 9.8 10.3
Standard
Deviation 1.9 2.4 2.0 ~ 2.4 3.2 3.5 0 — -

* T = Indians; W = Whites, -
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The sixth-grade subjects ranged in score from three
to ten, while the fourth-grade subjects ranged in score from
three to twelve, which is not as variable as the range of
the second graders, who scored between three and eighteen.
The variability of each group is shown by the standard
deviation at tﬁe boftom of Table 3. Within each grade the
measure of variability for the white subjects is greater
than for the Indian subjects, with a noticeable difference
evident at the sixth-grade level, as shown on Table 3.

By computing the means for the sixth, fourth, and
second grades, the learning trends of the Indian and white
subjects at each grade level were examined. These trends are
represented gfaphically in Table 4. Beginning with the sec-
ond grade, a linear trend is evident, rising from mére trials
to fewer trials as the grades and ages of the subjects in-
crease. However, the required number of trials for the white
subjects assumes a nearly horizontal plane between the fourth
and sixth grades, indicating an equal ability to learn the
sixteen trials. The Indian subjects, however, do not exhibit
this horizontal plane between the fourth and sixth grades.
Rather, there is a continual decrease in the number of trials
required to learn the sixteen pairs of pictures as the age
and grade of the subjects increase.

Furthermore, Table 4 shows that at all grade levels

the Indian subjects required fewer trials than did the white

subjects.
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TABLE 4

LEARNING TRENDS OF SECOND-,FOURTH-, AND SIXTH-GRADE SUBJECTS,
USING A 16-PICTURE PAIRED-ASSOCIATE LEARNING TASK

Mean
Trials
5.0

5.2
5.4
5.6
5.8
6.0
6.2
6.4
6.6
6.8
7.0
7.2
7.4
7.6
7.8
8.0
- 8.2
8.4
8.6
8.8
9.0
9.2
9.4 Y, Indians
9.6
9.8
10.0
10.2 /
10.4
10.6
10.8

2nd bth 4 6th

/ Whites - - - -



CHAPTER IV
DISCUSSION

Ever since Binet began his work on the construction
of an instrument for measuring intelligence, the effects
of environment on inherited intelligence has been discussed.
The question that was raised was not whether environment
has an effect on intelligence, but rather, how much effect
it has if one assumes that two individuals in two different
environments have about the same innate capacity. Burks
(1928) concluded, in a study of the relationship between
environment and heredity, that about 17 per cent of the
differences in children's IQ scores could be accounted for
on the basis of environment alone. Later, in a reanalysis
of her own data, supplemented by the findings of Leahy
(1935), Burks (1938) increased her estimate of environ-
mental influences on children's IQ scores to about 25 per
cent.

Today, however, most psychologists have concluded
that intellective level, or intelligence as it is measured,
is influenced by the environment of which an individual is

a part, although few psychologists, if any, are willing to
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take a stand on exactly what percentage the influence is.
Hebb (1958) makes a very sound arguﬁent against those who
are still attempting to prove that envifonment has a cer-
tain percentage of influence on intelligence. He states:

The student may find it said for example,
that 80 per cent of intelligence is determined
by heredity, 20 per cent by environment. This
statement is, on the face of it, nonsense. It
means that a man would have 80 per cent of the
problem-solving ability he would otherwise have
had, if he were never given the opportunity to
learn a language, never learned how people be-
have, and so forth. Conversely, it means that
20 per cent of a man's problem-solving capacity
will result from a good environment, no matter
what heredity is involved, which we know of
course is not true. What we must say is that
both these are of 100 per cent importance:
their relation is not additive but multiplica-
tive. To ask how much heredity contributesg to
intelligence is like asking how much the width
of a field contributes to its area [Hebb, 1958,
p. 128-129].

Furthermore, the contributions of heredity and
environment to intelligence are discussed by Anastasi
(1958), who contends that "The only possible conclusion
from such research would thus seem to be that both
heredity and environment contribute to all behavior
traits and that the extent of their respective contribu-
tions caﬁnot be specified for any trait."

If every individual in society had exactly the
same opportunity, encouragement, motivation, personality,
education, and environmental backgrouﬁd, and if the
things that had to be learned in order to function effec-

tively in society were common to all, then a mental test
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score would undoubtedly be a fairly accurate measure of
intellective ability. However, this is not the case.
There are many different races, cultures, and environments
in rural and urban North America that propagate beliefs,
ideals, and interests within their own societies and pass
these ideals on to the general society which constitutes
the North American or Western culture.

Because individuals do not have common backgrounds
it would appear impossible, at the present time, to con~-
struct a mental test that would accurately measure the
intelligenée of all people in this society. For example,
how would it be possible to measure accurately the intel-
ligence of Puerto Ricans in New York City and the Indians
of Oaks, Oklahoma, with the same kind of mental test? For
the structure and questions of mental tests are such that
all that is measured is what an individual has had an
opportunity to learm. If an individual has had little
épportunity to learn, even if his inherited intelligence
is above that of most of those with whom he associates, he
will, in all probability, not be as successful on a mental
test as an individual who has had many opportunities to
learn, even though this individual's innate intelligence

may not be as great.

Deutsch, et al. (1967) point out that a poor

environment offers a restricted range of experience and

therefore a reduced range of variation. With less variety
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and fewer opportunities to learn in the restricted environ-
ment, a lack of experience develops with which to adapt to
and function effectively in societyf Deutsch, furthermore,
maintains that this lack-of experience may have an effect
on learning skills and abilities. Therefore, he concludes
that "this might well be a crucial factor in the poorer
performance of lower socio-economic children on standardized
tests of intelligence.'" Moreover, he contends that on
standardized tests of intelligence the child from a deprived
socio-economic background "is compared with others of his
own age. But, if his point of development in relation to
the maturational ceiling for his age group is influenced by
his experience, then the child with restricted experience
may actually be developed to a proportionally lower level
of his own actual ceiling.'" The probable reason for these
lower scores among children from deprived socio-economic
backgrounds is that mental tests are such that all that is
measured is mean performance of a standardized group. This
group sets the standard to which all who later take the
mental test are compared.

The results of the present study offer further
evidence that environment is, as Deutsch stated, "a crucial
factor" in the performance of children on standardized
tests of intelligence. This study was undertaken to deter-
mine whether rural Indian children--a cultural minority

group-~can learn a l6-picture paired-associate learning
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task with fewer trials or fewer errors than the middle to
lower class urban white children, matched with the Indian
children as to sex, grade level, and IQ scores. To select

the subjects, the Otis Quick-Scoring Mental Ability Test,

Forms A and B, was given to a large group of Indians and
whites in the second, fourth and sixth grades. Those
children who obtained an IQ score between 90 and 110 were
then randomly selected. The pictures in the learning task
had been found, after extensive testing by Hiner (1962)
and Welsh (1967) to be easily recognizable by kindergarten
children. This study shqwed that the Indian. subjects in
the second and fourth grades did not differ statistically
significantly from the white subjects in the number of
trials necessary to learn the task, even though at both of
these levels they did require fewer trials to learn the
task. However, at the sixth-grade level, there was a
statistically significant difference at the .05 level of
confidence in the number of trials required to learn the
task (Table 1). This difference at the sixth-grade level
suggests that the Indian children were probably more
intelligent than the Otis test score showed them to be.
Table 3 shows the relationéhip between the number
of trials required by each subject to learn the task and
the number of subjects who learned the task at e;ch trial
level. At the sixth-grade level Table 3 shows that 18

Indian subjects required only five or fewer trials to




43

learn the task; this is one-half of the total Indian sample.
However, only nine white subjects were able to learn the
task in five or fewer trials; this is one-fourth of the
total wHE%é sample. Although three-~-fourths of the Indian
subjects learned the task in seven trials or fewer, two
more than three-fourtys of the:total white subjects (29 of
the 36 white subjects) requiréd nine or fewer trials to
learn the task. That is, about three-fourths‘of the Indian
sample required two trials less than did the white subjects
to learn the task. Furthermore, the trials for the whites
approximate a normal curve, whereas the trials for the
Indians indicate a curve skewed towards fewer trials; also,
the means of the two groups are different, the Indians
requiring a mean of 6.0 trials and the whites requiring a
mean of 7.4 trials to learn the task.

Table 4 shows the average trials for each group.
From second through sixth grade, the Indian subjects ex-
hibit a linear trend towards fewer trials, while the white
sixth-grade subjects do not do much better than the white
fourth-grade subjects. This appears to indicate a leveling
off of ability to accomplish the task among the white
subjects. However, because the Indians continue to réquire
fewer trials, this would indicate that the Indians are
brighter than the whites at each grade level and signifi-
cantly brighter at the sixth-grade level, even though they

obtained the same IQ score as the white subjects on the
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Otis tesﬁ.

The errors--that is, the children's incorrect
responses and non-responses during the trials--were tab-
ulated for each subject, and the total number of errors
made by each of the six groups of subjects is shown in
Table 2. The total number of errors made by each group
diminished as age and grade of the subjects increased.
Differences in total number of errors made by the Indian

subjects and by the white subjects were not statistically

- ™

significant at either of the three grade levels. However,
the Indian subjects at each grade level made fewer total
errors than did the white subjects. At the sixthvgrgde
level, the difference is greater than at the earlier

grade levels, which lends further support to the conclu-
sion that the Indian children at the sixth-grade level are
innately brighter than are the sixth-grade white children
in this sample, even though their IQ scores indicate that

their intellective level is the same.

Conclusions

The reason the differences were not statistically
significant between the Indiamns and the whites in learning
the task at the second~ and fourth-grade levels may well
be that at these early ages the culture and environment of
these Indian children has not yet deprived them of enough

school-related and learning experiences to have a

e
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detrimental effect on their attitudes towards thei; ability
to learn, as well as on their general ability to do as well
as the whites on an IQ score. However, by the time the
children reach the sixth-grade level, the gap has widened
between the Indians and the whites because the accumulative
years in a deprived and semi-isolated environment have not
led to the broadening of experiences enjoyed by the whites.
At this age level, the Otis, as well as many other mental
tests, assumes that thg sﬁbjects have had a rather exten-
sive reading and language background. Also, the structure
of the test and the kinds of questions asked assume that
the children have had several years of school-related
experiences.

Environmental differences between the whites and
the Indians do not affect performance on this simple picture
paired-associate learning task. This type of learning task
is not dependent upon the ability to read and comprehend,
nor upon school-related experiences other than confidence
in the individual's ability to learn. It is a simple task
in which a subject must remember which two pictures go
together.

The reason Indian subjects, at the sixth-grade
level, were able to learn a picture paired-associate
learning task in significantly fewer trials than were the
white sixth-grade subjects may well be that the Indians are

more intelligent, even though both groups of subjects had
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an IQ score bet;e;n 90 and 110 on the Otis.

As Munn (1951) points out, mental tests are not
measuring intelligence in any absolute sense, but rather
they are measuring relative performance. If an individual's
background, experience, and attitudes are limited, then his
performance on a mental test will also probably be limited.

Anastasi (1937) best summarizes the problem of
giving mental tests to subjects from deprived and rural

environments. She states:

It would seem that intelligence tests measure
only the ability to succeed in our culture. Each
culture, partly through the physical conditions of
its environment and partly through social tradition,
"gselects" certain activities as the most significant.
These it encourages and stimulates; others it
neglects or definitely suppresses. The relative
standing of different cultural groups in "intelli-
gence'" is a function of the traits included under
the concept of intelligence, or, to state the same
point differently, it is a function of the particular
culture in which the test was constructed [Anastasi,

1937, p. 511].

The purpose of this study wa§/t6 determine whether
second-, foﬁrth—, and sixth-grade Indian children from a
rural, deprived environment would learn a 1l6-picture
Paired-associate learning tésk with fewer trials or with
fewer errors than would white children from a low to middle

socio~economic environment, matched for sex, grade level,

and IQ scores on the Otis Quick~-Scoring Mental Ability Test.

Inasmuch as the Indians at each grade level learned the
task with fewer trials and fewer errors and the ITndians at

the sixth grade learrnied the task with sﬁatistically'
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significantly fewer trials (to the .05 level of signifi-
cance) than did the sixth-grade whites, these conclusions
are evident: (1) that to the degree that intelligence is
defined as the ability to learn, the sixth-grade Indians
are innately more intelligent than are the sixth-grade
whites in this sample, even though their IQ scores on the

Otis Quick-Scoring Mental Ability Test are the same; (2)

that the sixth-grade Indians' deprived environmental back-
ground and their attitudes towards themselves and towards
their ability to learn caused them to score no better on

the Otis Quick-Scoring Mental Ability Test than their

white counterparts scored, even though their ability to
learn the 16-picture paired—associate learning task in
statistically significantly fewer trials than did their
white counterparts gives evidence that the Indians are
innately brighter. The evidence which leads to these
conclusions leads to a third conclusion: that on the
learning task used in this study, the Indians scored better
(and the sixth-grade Indians scored statistically signifi-
cantly better) than did their white counterparts in spite
of the fact that the whites probably have more positive
attitudes towards their ability to learn the task, whereas
the Indians probably have more negative attitudes towards

their ability to learn the task.



CHAPTER V
SUMMARY

The purpose of this experimental study is to ascer-
tain whether Indian children from a rural, deprived environ-
ment will learn a l6-picture paired-associate learning task
in fewer trials or with fewer errors than will white children
from an urban, lower to middle socio-economic environmeﬁt,
matched as to sex,; grade level, and IQ scores. If the Indians
learn the task with fewer trials or with fewer errors than
do the whites, conclusions can be drawnvthat environmental
background, culture, variety of experiences, and attitudes
of subjects towards themselves and towards their ability to
learn play important roles in affecting IQ scores; therefore,
that an IQ score may not accurately reflect the actual
innate intelligence of a cultural minority group, Indian

children.

The Otis Quick-Scoring Test of Mental Ability was

first given to a large group of Indians and whites in order
to find those children at the second, fourth, and sixth
grades whose IQ scores were between 90 and 110, These
children, 36 North American Indians and 36 whites, equated
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for sex and IQ score at each grade level, a total of 216
children, were then given a l6-picture paired-~associate
learning tas%.

It was hypothesized thaé'there would be no signif-
icant differences in the number of trials or the number of
errors of the Indian and white subjects at the second,
fou.rth9 and sixth grades in learning the task. All hypoth-
eses were supported except one. At the sixth grade, the
Indians required statistically significantly fewer trials
than did the whites to learn the task. The level of confi-
dence to support the hypotheses was set at p < .05.

A pooled-variance t-Test (Popham, 1967) was used
in the statistical analysis of the data after an F-test
(Popham, 1967) for homogeneity of variance was assured.

Previouélstudies have indicated that Indians from
rural, deprived environments do less well on tests of
intelligence than do whifé children from urban, non-deprived
environments. Many studies have indicated that the reason
for these lower IQ scores is insufficient acculturation
into the cultural mainstream, rather than a lack of innate
intelligence, and that a chilJ from a.deprived environment
suffers not only from a lack of variety and stimulation in
his home life, but also from negative attitudes. He lacks
a basic core of information, which the child from the non-
deprived environment usually has before he enters school.

Therefore, he cannot compete with children his own age and
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becomes quite frustrated by the total school atmosphere.
Furthermore, a deprived environment does not allow the
child to learn and broaden his experiences, which results
in increasing his inability to do well on an intelligence
test and fosters an increasingly low evaluation of his
individual competencies and of his ability to learn.

On the contrary, the child from a non-deprived
environment develops positive attitudes towards school and
his ability to learn and consequently approaches any learn-
ing task with a higher bositive attitude that allows him
to do better on any intellective task.

Inasmuch as the Indians at each grade level learned
the task with fewer trials and fewer errors and the Indians
at the sixth grade learned the task with statistically
significantly fewer trials (to the .05 level of signifi-
cance) than did the sixth-grade whites, these conclusions
are evident: (1) that to the degree that intelligence is
defined as tﬁe ability to learn, the sixth-grade Indians
are innately more intelligent than are the sixth-grade
whites in this sample, even though their IQ scores qn the

Otis Quick-Scoring Mental Ability Test are the same; (2)

that the sixth-grade Indians' deprived environmental
background and their attitudes towards themselves and
towards their ability to learn caused them to score no

better on the Otis Quick-Scoring Mental Ability Test than

their white counterparts scored, even though their ability



51
to learn the 1l6-picture paired-associate learning task
in statistically significantly fewer trials than did their
white counterparts gives evidence that the Iﬁdians are
innately brighter. The evidence which leads to these
conclusions leads to a third conclusion: that on the
learning task used in this study, the Indians scored better
(and the sixth-grade Indians scored statistically signifi-
cantly better) than did their white counterparts in spite
of the fact that the whites probably have more positive
attitudes towards their ability to legrn the task, whereas
‘"the Indians probably have more negative attitudes towards

their ability to learn the task.

Implications for Further Research

Results of this study indicate a need for further
research into differences which might exist between children
from high socio-economic levels, where school is a means
of maintaining a more desirable place in society, and
children from deprived environments, where there is little
interest in- school. It may well be that children from the
high socio-economic areas, when IQ scores are matched, may
do less well on a picture paired-associate learning task
than will children from middle to low socio-economic areas,
because of the emphasis placed on learning in the high
socio~economic areas. If this should prove to be true,

then there might be even a larger statistical difference
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in learning the paifed-associate learning task between
deprived cultural groups and high socio-economic groups.

Another study.that might be revealing would be.
to compare children from low to middle class urban’envir-
onments who score above 110 on an IQ test with rural,
deprived children having lower IQ scores, on a paired-
associate learning task, to find out if there are any
differences in learning the task. If there were no
differences in learning the task, even though there were
differences in their IQ scores, it might be assumed that
the children from the rural, deérived environments were

just as innately intelligent as the children from the

urban areas who scored at a higher level on an IQ test.

e
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SIXTH GRADE WHITES
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RAW SCORES

Subject CA IQ Trials Errors
1 150 102 7 52
2 145 101 7 38
3 139 109 8 39
L 149 96 8 28
5 144 96 11 57
6 140 o4 10 61
7 141 102 8 43
8 150 101 6 25
9 138 108 7 28

10 145 106 3 13
11 136 106 6 4o
12 143 105 8 4o
13 149 93 10 57
14 138 98 9 29
15 143 —: 95 5 35
16 137 95 9 73
17 140 99 10 63
18 144 103 4 19
19 141 106 7 k7
20 114 92 12 64
21 139 93 9 62
22 146 104 3 11
23 139 . 94 5 28
24 146 105 7 31
25 145 105 4 13
26 144 103 8 Ll
27 136 97 12 57
28 152 95 11 59
29 142 103 9 37
30 140 108 5 28
31 146 96 5 25
32 142 108 6 31
33 144 110 3 17
34 144 107 8 55
35 143 104 7 57
36 146 93 9 55
Mean 142.22 100.88 7.38 L0.63




SIXTH GRADE INDIANS
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RAW SCORES

Subject CA IQ Trials Errors
1 147 106 7 37
2 158 99 5 31
3 158 110 4 25
L 138 109 6 42
5 138 96 5 15
-6 145 96 10 60
7 141 98 9 68
8 157 95 7 35
9 138 102 4 21
10 145 110 5 35
11 115 95 4 22
12 137 99 5 31
13 144 102 L 16
14 162 100 4 15
15 167 91 10 68
16 140 99 8 37
17 136 105 4 17
18 137 99 7 39
19 136 93 6 31
20 135 98 5 21
21 134 100 5 31
22 135 107 8 43
23 141 96 5 28
24 137 95 b 19
25 137 109 7 4o
26 139 91 8 55
27 139 101 7 41
28 137 107 5 23
29 142 103 9 45
30 140 101 9 53
31 145 98 6 30
32 135 106 3 17
33 135 103 b 17
34 137 91 b 23
35 139 100 9 61
36 152 90 6 43

Mean 143.0 100.0 6.05 34.25




FOURTH GRADE WHITES
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RAW SCORES

Subject CA IQ Trials Errors
1 121 98 7 49
2 125 94 7 42
3 122 103 5 31
4 121 99 3 16
5 123 103 6 30
6 122 100 11 55
7 134 91 4 13
8 128 90 6 29
9 122 92 6 39

10 122 106 9 57
11 123 101 5 29
12 121 92 8 46
13 114 90 10 61
14 142 93 10 59
15 113 92 11 71
16 113 105 9 50
17 124 99 7 46
18 122 94 13 76
19 122 98 9 45
20 116 110 5 24
21 121 104 4 12
22 121 109 5 26
23 129 95 6 34
24 113 91 7 4s
25 125 95 11 72
26 112 103 6 35
27 114 108 5 37
28 122 102 10 59
29 120 110 11 60
30 114 109 8 56
31 - 114 102 9 53
32 122 96 7 39
33 113 102 6 34
34 121 98 7 36
35 117 105 8 57
36 139 90 9 53
Mean 121.3 99.13 7.5 43.77
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"RAW SCORES

FOURTH GRADE INDTIANS

Subject CA IqQ Trials Errors
1 128 101 6 35
2 114 105 7 4o
3 121 101 6 32
4 136 98 6 34
5 123 96 A 20
6 136 92 6 29
7 130 103 9 72
8 111 109 9 47
9 122 95 6 38

10 112 109 9 69
11 114 101 10 54
12 114 101 5 27
13 124 95 6 31
14 129 96 8 60
15 119 104 10 48
16 112 100 12 76
17 125 100 10 71
18 113 92 7 50
19 S 113 96 7 36
20 112 99 6 31
21 109 92 7 43
22 113 104 9 4o
23 120 105 6 38
24 120 91 5 33
25 117 106 8 55
26 116 98 6 33
27 115 100 5 27
28 110 95 10 66
29 119 95 8 46
30 115 95 3 22
31 116 96 7 39
32 118 103 9 56
33 136 103 8 63
34 124 104 8 55
35 120 108 4 26
36 118 103 5 24

Mean 119.27 99.75 7.13 k3.5
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RAW SCORES

SECOND GRADE WHILES

‘Subject CA IQ Trials Errors
1 93 99 16 959
2 88 104 7 33
3 95 91 17 120
4 90 95 8 bs
5 95 108 7 35
6 89 108 8 48
7 93 98 11 54
8 .89 102 18 96
9 92 97 11 L7

10 90 _ 96 8 48
11 100 95 , 10 42
12 100 : 98 8 34
13 94 100 7 30
14 90 97 18 102
15 86 101 6 - 29
16 98 93 7 46
17 91 98 12 82
18 93 104 10 62
19 91 101 8 53
20 ' 97 103 9 46
21 98 100 5 23
22 89 95 12 65
23 95 105 8 51
24 91 108 13 97
25 89 - 95 9 59
26 88 92 9 57
27 91 101 15 97
28 91 95 7 55
29 95 103 9 58
30 89 99 11 . 58
31 : 90 101 11 73
32 95 93 7 54
33 88 101 10 54
34 93 98 10 .52
35 91 ~ 105 15 74
36 77 106 14 82

Mean 91.77 99.58 10.3 60.0




SECOND GRADE INDIANS
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RAW SCORES

Subject

CA IQ Trials Errors
1 102 101 16 85
2 87 109 17 103
3 102 95 10 54
4 94 103 9 61
5 95 9k 10 70
6 101 91 11 61
7 96 97 8 45
8 94 103 6 33
9 97 109 9 48
10 89 92 8 54
11 92 96 15 80
12 95 92 10 37
13 88 110 7 54
14 91 101 14 82
15 91 108 7 47
16 87 94 17 125
17 102 94 9 57
18 91 105 9 38
19 97 97 9 59
20 88 101 15 76
21 93 91 6 38
22 95 90 5 26
23 99 91 6 30
24 91 95 10 4o
25 94 91 4 21
26 92 91 8 4s
27 96 91 6 34
28 90 98 8 4s
29 106 g1 11 66
30 97 92 9 6k
31 93 95 12 65
32 92 105 9 46
33 90 96 8 43
34 96 92 12 62
35 9k 91 10 52
36 94 93 11 70
Mean 94.19 96.8 9.75 58.83




